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Epidemiology of Rabies in Dogs and Cats, Virginia, 1988 - 1996

Background Materials and Methods Results

The first documented case of canine ra- Since 1988, the Office of Epidemiology = Between January 1, 1988 and December
bies occurred in the United States in Virginishas used a standardized reporting form basei, 1996, a total of 29,090 animals was tested
in 1753. Although wildlife species are nowupon one developed by the Centers for Disfor rabies in Virginia. Dogs and cats ac-
the most commonly reported animals with raease Control and Prevention (CDC). Thicounted for 13,221 (45%) of these animals.
bies in the nation, as well as in Virginia, dogform was sent to each health district fromOf the 8,306 cats that were tested, 164 (2%)
rabies has not been eliminated. In additionyhich a cat or dog was confirmed with ra-were positive; 29 (1%b) of the 4,915 dogs were
rabid cats now outnumber rabid dogs in Virbies. The health department employee mogtositive. The ratio of rabid cats to rabid dogs
ginia and the United States. Virginia Departfamiliar with the case was asked to completavas 6:1.
ment of Health records dating back to 1943he form. The data from these forms were en- The number of rabid dogs and cats in-
show that rabid dogs outnumbered rabid catered and analyzed using Epi-Info softwarecreased during the study period (Figure 2).
prior to 1966 (Figure 1). In 1966, during a(version 5.0, CDC). Each year, one to seven rabid dogs were re-
time when fox rabies was endemic in Vir- Rabies testing on brain material was perported compared to seven to 29 rabid cats.
ginia, 12 dogs and 17 cats were reported dsrmed at three state Division of ConsolidatedRrabid dogs were reported in every month ex-
rabid. Cats continued to outnumber dogs ur-aboratory Services and two local health deeept January and November. Rabid cats were
til the late 1970s when zero to four rabid catpartment rabies laboratories. Specimens wereported in every month with a peak in the
and dogs were reported each year. In songent to the CDC rabies laboratory for furthemwarm weather months (Figure 3).
of those years, rabid dogs outnumbered rdesting when the results were equivocal. An Rabid cats and dogs have been reported
bid cats by a small margin. In 1980, with theanimal was considered confirmed if a samplérom all parts of the state in which wildlife
raccoon rabies outbreak well underway irof brain material was positive in a state orabies is either endemic or epidemic. The lo-
Virginia, cats became firmly established adocal laboratory by fluorescent antibody (FA) calities reporting the highest numbers of ra-
the most commonly reported rabid domestior mouse inoculation (Ml) testing. CDC test-bid dogs and cats during the study period were
animal. Since then, two to 13 times as maning included repeat FA and reverse transcripAugusta County (13), Rockingham (9),
rabid cats as dogs have been reported eatibn-polymerase chain reaction (RT/PCR). Fairfax (8), Northumberland (8), and
year. Loudoun (7).

Human rabies cases in Virginia and the
nation dropped dramatically in the 1950s
because transmission of rabies from dog t
dog (and then to humans) was controlled wit|
effective canine rabies vaccines and enforce
ment of stray dog regulations. However, nowy ,,
rabies among cats presents a new challenge. ODogs
The control of domestic animal rabiesis cont  zo0 1 mcats |
sidered an essential public health measure fpr
protecting humans from rabies exposurg. 200 4
Despite the preponderance of rabid wild anif

mals, domestic animals with rabies are morg 100 1
likely to expose humans than are wild ani . i _h |—. . I
mals. A first step in such control requires af 0 ——-_y ’ ’ ’ ’
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understanding of the epidemiology of rabie$ Vears
in these species.
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Figure 1. Number of Rabid Dogs and Cats by Five Year Increments, Virginia, 1943-1996*
*Data for 1944 are missing




Rabies vac- animals for which neuter status was recorded
30 cination status had been neutered, four females and seven
25 was reported as males; nine were pets and two were strays.

ig ODogs| | current for two Overall, more strays (67%) than pets (29%)

10 mCats | | (7%) dogs, ex- were confirmed rabid. None of the stray cats
5 - pired for four waswearing a collar; 52 (47%) had been seen
0 - (14%) dogs, and previously in the community and 34 (31%)

88 89 90 91 92 93 94 95 96 unknown or un- had been fed regularly by someone.
Figure 2. Number of Rabid Dogs and Cats, Virginia, 1988-1996 vaccinated for The majority (74%) of rabid cats came

the remaining from farms or rural areas; 13% were from
animals. Two different brands of vaccine haguburban areas, 9% from urban environ-
Age was recorded for 25 of the 29 dogd>een administered to the currently vaccinatethents, and the remainder did not have a lo-
confirmed with rabies. The average age wagnimals. Only one of the animals with an ex<ation recorded. Two rabid cats had report-
two years (range: 2 months-7 years). Fifteefired vaccine had the product name recordeetlly had contact with raccoons and two with
(60%) were<2 years old. Sex was reportedand it was from a different manufacturer tharskunks during the six months prior to onset.
for 25 dogs; males outnumbered females 5:1hose of the currently vaccinated dogs. On&ounds or cuts were reported on 20 (12%)
None of the 19 dogs for which neuter statu§f the two currently vaccinated dogs had beegats; mostly on legs or feet. Nine cats had an
was recorded had been neutered. Ten diffelitten on the face by a raccoon approximatelynexplained lameness. Of the 39 pets for
ent breeds were represented among the raiffe month prior to the diagnosis of rabies and/hich time outdoors was reported, 24 (62%)
dogs; about half (54%) were described adid not receive a postexposure booster. It waspent 24 hours per day outdoors. Four more
mixed or cross breed. More pets (72%) thaguthanized after it bit a child. The other vacwere out for at least 12 hours and eight for
strays (28%) were confirmed rabid. None ofinated dog was killed while chasing livestockoetween 3 and 9 hours. Twelve cats had been
the eight stray dogs was wearing a collar, found was not handled as a routine rabies sustissing for at least 24 hours. Three cats re-
had been seen previously in the communitypect. The head was removed in a non-healtportedly never went outside. One had been
and six were regularly fed by someone.  department laboratory and transported to arpurchased from a pet shop and there was no
The majority (72%) of rabid dogs cameother non-health department laboratory wherkistory on the other two. Each of the three
from farms or rural areas; indoor cats had bit-
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14% were from suburbar ten one to three per-
areas, 7% from urban en sons.

vironments, and the rej x ODogs The most com-
mainder did not have a lo monly reported
cation reported. Wild ani-| 15 symptoms were un-
mal contact during the siX usual aggressive-
months prior to onset wag *° ness (73%), irrita-
reported for ten (34%) off _ | bility (25%), and
the dogs. The wild animals j J ’—I excitability (23%)
included raccoons (6)] o | , , , , , , , , , , , (Table 1). Veteri-
skunks (3), and both (1) Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec nary care W(?S
\S/\é?\tjgc?gnc}roﬁ?g 4V(\;§)r30327 Figure 3. Number of Rabid Dogs and Cats by Month, Virginia, 1988-1996 2??hgeh: a]c,gr(;l(?za('{zs Sﬁ)r)]
two with wounds on the face and two on théhe brain was removed. The brain was theimitial diagnosis of rabies was suspected for
legs. Of the 16 pet dogs for which time outtransported to a regional state rabies labord8 (39%) of these cats, five were initially di-
doors was reported, 12 (75%) spent 24 houitery where it tested positive for rabies by FAagnosed with a neurologic disorder, and four
per day outdoors; one was out for 12 hour®&ne of two samples of brain that were subsewere thought to have a urinary and/or respi-
per day, two for ten hours and one for ondluently shipped to the CDC was heavily confatory infection. Three cats were reportedly
hour per day. Only six dogs were in a pen ofaminated with a fungal-like organism andnormal.

on a leash when outdoors and six spent th&as not tested. The other sample was nega- Twenty-five (15%) cats died naturally;
night in the house. One dog was used fotive by both FA and RT/PCR. 131 (80%) were euthanized, one was killed
hunting and none had been out of the coun- Postexposure prophylaxis was adminison a road, and the remaining seven did not
try. Two had been missing for 24 hours.  tered to an average of six (range: 0-21) peopleave an explanation for how they died. The
The most commonly reported symptomgPer rabid dog for a total of 177 persons treateduration of disease for the 18 cats that died
were unusual aggressiveness (55%), anorexieventeen (10%) persons were bitten by theaturally and for which date of onset was
and ataxia (48% each), and excessive droofabid dogs and 78 (44%) were scratched available ranged from one to seven days with
ing (31%) (Table 1). Veterinarians examinedicked. The reason for prophylaxis of the othean average of three days. Confirmation was

15 (52%) of the rabid dogs; an initial diagno-individuals is unknown. made by FA on 161 cats and Ml on three.
sis of rabies was suggested for five (33%). ~ts Rabies vaccination status was reported as
Seven (24%) of the dogs died naturally; current for one cat, expired for two, and un-

the rest were euthanized or killed. The date Age was recorded for 111 of the 164 catknown or unvaccinated for the remaining cats.

of onset and the date of death were reportezbnfirmed with rabies. The average age washe name of the vaccine was recorded for

for five dogs that died naturally. The dura-two years (range: 1 month-6 years). Eightythe currently vaccinated animal and one of

tion of disease ranged from two days for foureight (79%) weres 2 years of age. Sex wasthe cats with an expired vaccination; two dif-

dogs to three days for one. All cases wereeported for 102 cats; females outnumbereterent vaccine products had been used. The

diagnosed by FA of brain material. males almost 2:1. Eleven (13%) of the 8Zurrently vaccinated animal had a history of
2 March 1997



two vaccinations 13 months apart, althougkeflect a larger female cat population or suganimals were more closely observed under
the initial vaccination was not documentedgest that male dogs are more likely to coneontrolled conditions. It is possible that the
Onset of disease was 13 months followindront and fight with larger mammals, such asanimals in this study could have exhibited
the second vaccination. In the six month&accoons. None of the rabid dogs was neusigns at an earlier time than recorded, but that
prior to onset the cat had two possible rabiei¢red compared to 13% of the rabid cats. the signs were not recognized.
exposures: contact with a raccoon and an un- The most frequently reported symptomfor ~ The occurrence of rabies in animals whose
explained wound. Postexposure boostefgoth cats and dogs was unusual aggressiveabies vaccination status was current serves
were not administered for either incident. Nness. This may mean that most rabid cats arab a reminder that absolute protection cannot
Postexposure prophylaxis was adminisdogs will show signs of aggressiveness obe guaranteed by any preexposure vaccina-
tered to an average of two people (range: @ould be aresult of aggressive animals beingon. When an exposure is known or sus-
20) per rabid cat for a total of 362 persongnore likely to be tested for rabies. Cats wergected, a currently vaccinated animal should
treated. One hundred thirty-two persongnore likely than dogs to be irritable and ex-receive an immediate booster vaccination. If
(36%) were bitten by a rabid cat and 19%itable and to have a change in voice. Dogthis recommendation had been followed, ra-
(55%) were scratched or licked. The reasowere more likely to lose coordination andbies may have been prevented in at least two
for prophylaxis of the remaining individuals appetite, drool excessively, have seizures, bef the animals.

is unknown. afraid of light and have paralyzed limbs. The The possibility of laboratory error was
) . variety of symptoms and the fact that rabiesaised by the history of one of the dogs that
Discussion was suspected in only about a third of thevas currently vaccinated. This dog lacked a

) rabid dogs and cats seen by veterinariansistory of exposure to a rabid animal and may

Although the number of rabid cats hasshoyld emphasize the need to suspect rabiesve been engaged in normal activity for that
exceeded the number of dogs with rabies Ngs; any animal that is sick or acting abnormallydog, chasing livestock. A possible explana-
tionally for a decade, and in Virginia for mostytj| the diagnosis can be ruled out. tion is that cross contamination occurred ei-
of the last 30 years, little has been written  The guration of disease for cats and doggher in the laboratory that removed the brain
comparing the epidemiology of rabies in thesg, thjs study was short (one to seven days foor the one that did the initial FA test. Both

two species. The Virginia data showed somgjts and two to three days for dogs) comparedboratories had handled other rabid animals

characteristics of rabid cats and dogs that we{gt reports in the literature of zero to 14 daysthe same day as the dog. It is also possible
similar for both species, i.e., both rabid catgych of the data on duration of ilness is dethat there was no rabies virus in the single

and dogs were likely to be young, found injyeqd from experimental situations wherepiece of brain tested at CDC. Laboratories
rural areas, and have spent large amounts of prefer to sample from at least three to four

time outdoors. This can be explained beca i i ;
; : b ; ?I'gble 1. Percentage of Rabid Cats and Dogs with parts of the brain before calllng an animal
the proportion of young animals in the pop{- . - negativ
S . the Following Symptoms, Virginia, 1988 - 1996 egauve.
lation is larger than that of older animals, al The greatest risk for human rabies expo-
young, rural animals are fmore I|kely|to be Symptom n‘i‘;‘; Efg; sure comes from domestic animals that con-
unvaccinated and to run free. In rural areps (n=164) | (=29) | yract the disease. Although hundreds of rabid
leash laws are less likely to exist or be efyy 212 0oeccvenesd 73 55 | raccoons and skunks were reported in 1996,
forced and it is more common for animals ja human exposure to these animals was rela-
_be outdoors giving more opportunities fc Nrritability 25 7 tively rare: far less than one person per rabid
interactions with wildlife that could result ir —— -~ . animal was exposed. On the other hand, for
i icai xcitability . t - !
rabies transmission. _ each rabid dog and cat in this study an aver-
The major difference between rabid dog$axia 4 48 age of six and two persons, respectively, re-
and cats was the high number of cats coga ceived postexposure treatment. Reducing dog
pared to dogs. This probably reflects seve[akthargy 18 7 and cat rabies would decrease the number of
demographic and behavioral differences ge-_ =" 15 48 persons receiving costly postexposure treat-
tween the species: 1) There are more cats than ment.
dogs (57 million cats vs. 52.5 million dogs ifRestlessness 14 10 Several important issues have been raised
the US according to the American Veterinafy by this summary of data on rabid dogs and
; inti . ; hange in voice 11 0 . .. .. .
Medical Association); 2) Cats are less likephand cats in Virginia. The statistics on cats make it
to be vaccinated and more likely to spend tifig, cessive droling 10 31 | clear that more efforts need to be directed
outdoors and be unsupervised when not cga.—— toward controlling stray cats and improving
fined; and 3) The nocturnal and feeding bpPysphagia 8 10 | vaccination rates for all cats. Currently vac-
havior of cats may offer more opportunities™—- paralysis 8 17 cinated animals that experience a possible
for contact with wild animals, especially rad- exposure to a rabid animal should receive an
coons. , Lameness 7 10 | immediate booster vaccination. Veterinarians
_ Rabid cats were also more likely than rg— ) .| and others involved in animal care should
bid dogs to be unowned and female. Popuj&eizures have a heightened awareness for rabies so th
tions of stray cats are _probably much Iarq egensmvity to touch 4 5 animals and the humans who may be exposec
than stray QOg p.opulatlorjs due to more stqn- to them can be managed appropriately.
dardized licensing requirements for dogpbrooping jaw 2 7
greater willingness by animal control authorf Submitted by Suzanne R. Jenkins, VMD, MPH,
ties to attempt to control stray dog populFeve" 1 3 Assistant State Epidemiologist, and Kathy Watson,
tions, and less tolerance by the public for dofishotophobia 1 10 | yegiia Maryiand Regonal College of Veterinary
running at large. The differences in sex dif edicine, student clerk.
tribution between rabid dogs and cats mio symptoms 2 3
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Cases of Selected Notifiable Diseases Reported in Virginia*

Total Cases Reported, February 1997

Total Cases Reported Statewide,

Regions January through February
Disease State NW N SW C E This Year Last Year 5 YrAvg

AIDS 95 11 12 15 17 40 185 146 156
Campylobacteriosis 30 5 6 11 4 4 32 55 54
Giardiasis 48 13 19 7 3 6 50 20 36
Gonorrhea 774 44 115 91 213 311 1544 1538 2038
Hepatitis A 12 1 4 3 0 24 11 22
Hepatitis B 11 1 3 5 11 17 21
Hepatitis NANB 1 0 1 0 0 0 1 1 3
HIV Infection 117 12 29 8 26 42 171 110 150
Influenza 13 0 0 7 0 6 270 296 448
Legionellosis 0 0 0 0 0 0 0 2

Lyme Disease 0 0 0 0 0 0 0 0 5
Measles 0 0 0 0 0 0 0 0

Meningitis, Aseptic 13 6 0 1 0 6 21 15 25
Meningitis, Bacterial T 6 1 2 1 1 1 9 8 14
Meningococcal Infections 5 1 2 0 1 1 7 11 10
Mumps 1 0 0 0 0 1 1 7
Pertussis 4 3 0 0 0 1 4 2
Rabies in Animals 46 17 10 8 4 7 64 56 47
Rocky Mountain Spotted Fever 0 0 0 0 0 0 0 0 0
Rubella 0 0 0 0 0 0 0 0
Salmonellosis 78 4 22 17 18 17 89 103 114
Shigellosis 54 8 13 20 8 5 61 44 42
Syphilis, Early * 45 1 10 4 16 14 102 153 178
Tuberculosis 21 0 6 2 6 7 40 25 32

Localities Reporting Animal Rabiegi\ccomack 1 cat; Albemarle 1 skunk; Alexandria 1 cat, 4 raccoons; Appomattox 1 raccoon; Augusta 1 raccoon;
Caroline 1 skunk; Chesterfield 2 raccoons; Fairfax 1 raccoon; Fauquier 2 raccoons; Fluvanna 1 skunk; Franklin County 1 raccoon; Fredericksburg 1
raccoon; Goochland 1 raccoon; Greene 2 raccoons; Greensville 1 skunk; Loudoun 3 raccoons; Newport News 1 raccoon; Northampton 5 raccoons;
Orange 1 raccoon; Page 1 raccoon, 1 skunk; Patrick 1 raccoon; Prince William 1 raccoon; Rockbridge 1 skunk; Rockingham 2 raccoons; Russell 1 horse
1 skunk; Shenandoah 1 skunk; Spotsylvania 1 raccoon; Tazewell 1 horse; Washington 1 skunk; Wythe 1 raccoon.

Occupational lllnessedsbestosis 17; Carpal Tunnel Syndrome 4; Mercury exposure 1; Pneumoconiosis 3.

*Data for 1997 are provisional.

tOther than meningococcal.

¥ Includes primary, secondary, and early latent.

Published monthly by the Bulk Rate
VIRGINIA DEPARTMENT OF HEALTH U.S. POSTAGE
Office of Epidemiology PAID
P.O. Box 2448 i

: o Richmond, Va.
Richmond, Virginia 23218 Permit No. 591

Telephone: (804) 786-6261

4 March 1997



